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@ BIONETICS 7315 Wisconsin Avenue, Bethesda, Maryland 20014 301 881-5600
November 24, 1972

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2311

Dear Mr. Appleby:

Litton Bionetics, Inc. is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-8,
Potassium Nitrate.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay; Cytogenetic Studies; and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

If there are any questions concerning this report, or, if additional
information is required, please do not hesitate to contact us.

.Sincerely yours,

. ‘ LITTON BIONETICS, INC.

lavid P. 7 abrizio

DPAF:11s . A,
Principal Investigat

Enclosures (8)
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I.  REPORT

A. Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin-
istration under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by‘environmenta] compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the
action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test compound is
readily detectable. As some compounds are mutagenic in bacter{a and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritoneal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

host-mediation of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational
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changes occur, the types of damage expected due to the action of chemicals
are structural rearrangements, breaks and other forms of damage to the
chromosomal complement of the cells exposed.
For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This s accom-
plished by observing cells in anaphase. As the chrométids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genetic damage. )
The Dominant Lethal Test is an accurate and sensitive measuré
of the amount and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treate& males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
production of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could lead to sterility
or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.
B. Objective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

L@ BIONETICS | 2
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and the Dominant Lethal Assay, both in vivo and in vitro tests are employed

with the cytogenetic and microbial test systems.

These tests and their de-

scriptions are referenced in the Appendices A through F.

C. Compound

1. Test Material

Compound FDA 71-8, Potassium Nitrate, as supplied by

the Food and Drug Administration.

2. Dosages

The animals employed, the determination of the dosage

levels and the route of administration are contained in the technical dis-

cussion.

The dosage levels employed for compound FDA 71-8 are

as-follows for Cytogenetics Studies in vivo in rats.

Low Level

Intermediate Level

LDg

Negative Control
Positive Control (TEM*)

3.0 mg/kg
30 mg/kg
300 mg/kg
Saline

0.3 mg/kg

The dosage levels employed for compound FDA 71-8 are as

follows for the Host-Mediated Assay in vivo in mice.

Low Level

Intermediate Level

LDs

Negative Control

Positive Control (EMS**)
(DMN***)

*  Triethylene Melamine
** Ethyl Methane Sulfonate
*** Dimethyl Nitrosamine

EB BIONETICS
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The dosage levels employed for compound FDA 71-8 are

as follows for the Dominant Lethal Assay in vivo in rats.

Low Level 3.0 mg/kg
Intermediate Level 30 mg/kg
LDg 300 mg/kg
Negative Control Saline

Positive Control (TEM*) 0.5 mg/kg

The in vitro cytogenetics studies were performed employ-

ing three logarithmic dose levels.

Low Level 1 mcg/ml
Medium Level 10 mcg/ml
High Level 100 mcg/ml
Negative Control Saline

Positive Control (TEM*) 0.1 mcg/ml

*Triethylene Me]ahine
The discussion of this test is contained in the technical
di;cussionr 7
D. Methods
The protocols employed are explained in Appendices C and D.
E. Summary
1. Host-Mediated Assay
This compound was non-mutagenic at the dose levels tested
in this study.
2. Cytogenetics
a. In vive
The compound produced no detectable significant
aberration of the bone marrow metaphase chromosomes of rats when administered
orally at the dosage levels employed in this study.

b. In vitro

The compound produced no significant aberration
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in the amaphase chromosomes of human tissue culture cells when tested at the
dosage levels employed in this study.
3. Dominant Lethal Assay
Compound FDA 71-8 is considered to be non-mutagenic in
the Dominant Lethal Study in rats employing the dosage levels used in this
study.

F. Results and Discussion

1. Toxicity
a. In vivo

Compound FDA 71-8 was suspended in 0.85% saline
and administered to 10 male rats by gastric intubation. The average weight
of 26 animals was 340 grams and each received a dose of 5,000 mg/kg. A1l
animaig_were found dead after 24 hours. Findings at necropsy indicated patchy
stomach mucosa.

Dose levels of 100, 250, 500, 1,000, 2,000, and
5,000 mg/kg were selected to determine an acute LDSO'

The toxicity data is presented on the LD50 report-

ing form using the L1tchf1e1d Wilcoxon method with the enclosed graph. These

are indicated in the report under Toxicity Data Sheets. The L050 was determined

to be 650 mg/kg. The LD5 dose level was derived from the raw data LD50 probit
line (uncorrected). The LD50 derived from both the connected probit line and
the uncorrected probit line were within confidenceylimits. The acute and sub-
acute doses used were L05 ~ 300 mg/kg, intermediate level - 30 mg/kg, and the
Tow level - 3 mg/kg. The data on the dose levels, number of animals and the

necropsy findings are presented in the Toxicity Data Sheets.
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b. In vitro

The compound was suspended in 0.85% sterile saline at the con-
centrations listed below. It was introduced into the tubes containing
the WI-38 cells in a logarithmic phase of growth. The cells were observed

for the presence of CPE and mitoses with the following results: .

Tube No. of

Number Cells Conc. mcg/ml CPE Mitoses
1 5 x 10 - 1000 + -
2 5 x 10° 1000 + -
3 5 x 10° 500 + +
4 5 x 10° 500 + +
5 5 x 10° 100 - +
6 5 x 10° 100 - +
7 5x10° 10 - K
8 5 x 10° 10 - +
9 5 x 10° 0.1 - +
10 5 x 10° 0.1 - +

Since a CPE and also inhibition of mitoses were observed, a closer

range of concentrations was employed.
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TOXICITY DATA
CONTRACT FDA 71-268
COMPOUND FDA 71-8
POTASSIUM NITRATE

Solvent: 0.85% saline suspension

Animals: Male rats with an average body weight of 340 grams. A1l animals
were observed for 10 days.

Range Finding:

Dose No. Dead
mg/kg No. Animals Necropsy and Day of Death
5000 10/10 Found dead within 24 hours.
Patchy stomach mucosa.
LDSO
100 0/5 Day 5, reddened intestinal mucosa.
- 250 - 1/5 Day 4, reddened intestinal mucosa.
500 3/5 Day 3 (1), Day 4 (2), reddened
intestinal mucosa.
1000 3/5 Day 2 (3), reddened intestinal mucosa.
2000 4/5 Day 1 (4), reddened intestinal mucosa.
5000 v 4/5 - Day 1 (4), reddened intestinal mucosa

and stomach mucosa vascular.
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LDSO REPOKYVING FORM USING LITCUHPIELD-WILCOXON MITHGL

DOsE LPFECY CURVE PFOR EDA 71-R

Potassium Nitrate

{ # dead / # tested: C3SERVED ~  EXPELCTLD i OLE-JHPT § CONTIIL.
RISED ‘ PROPORTION |  PERCENT PERCLHY 1 BPERCENY T (ehi)”
. H | .
100 .___.5/5 ; 100 ; .138 f -.038 061
250 5 1/5 | .200 | 288 | ___-.088 ,189
} ' ;
500 | 375 600 ) .43 1 .164 547
]
1000 : 3/5 .600 : .595 .005 .00]
2000 | 4/5 ; 800 | .742 .058 .088
5000 | 475 800 | s -.08] 313
» 10BS-EXPT}
Totil animals = 30 ' Total = .434
Nunmber Doscs, K = 6 (cHI)? = 1.199
Animals/Dosc = 5 Degrees of Frecdon, n=k-2= 4
(CHI)2 for n of k-2 = 9.49 since 1.199 is less than 9.49 ,
. therefore data not significantly
. heterogencous
Y N! V! Y 20

Lbsqg = 223.7

oo~
I.‘U:‘

v

LDyg &nd 15/20 Confilcnce Limits = P(224£LD=,,4—'1888) = ,95

Atiicned should be a plot of the dose~eifect curve on log-prokic papeor.
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2. Host-Mediated Assay
Compound FDA 71-8 showed no significant increases in
mutation frequencies when tested in vivo against Salmonella G-46 anc TA-1530

and Saccharomyces D-3. The in vitro studies were also negative wher tested

against these organisms.
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HOST MEDIATED AsSsAy

. SUMMARY SHEET
OUTLIERS REMOVEy

'
COMPOUND: FDA 71-8

SALMONELLA SACCHAROMYCES Dw3
TA1530 Geli6
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 10E~g) (X 10E~8) (X 10E-5)
ACUTE
MNC 3.50 ’ 1.45 3492
S 218 - 6ui8 124e1o 8565 59,79 15,25
AL 2496 .85 1434 52 4405 1403
Al 4,79 1.37 177 122 Teb4 le92
SUBACUTE
NG 3.50 1445 3.92 , |
Su 3.18 91 1.99 137 D.65 le44
S1 2¢93 o84 319 220 Selib 1.39
SLDS - . .. 3,02 . .ag 3euk 2437 4,56 Le16
INVITRO  TA1530 G646 D=3 |
¥ cone % SURVIVAL R X 105
v T
PC ]
CSCX CSCBSF 04 DEC 72 13:44:45 ySER CFUODT 190
CARDS IN 411 OUT 0 LINES 473 PROCESSING TIME 16,38 SECONDS

£l
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HOST MEDIATED ASSAY.
SUMMARY  SHELT
OUTLIERS INCLUDED

‘COMPOUNDS FDA T1-g - - B
SALMONELLA SACCHAROMYCES N=3

TA1530 G=Uo6
MMF MF T/MFC MM MFT/MFC MRF MRT/MRC
(X 10E=3) (X 10p=8) (X 10E-3)

ACUTE

NC 3450 o 1072 3.92
S PC 21448 6.1l 145.83. 84,77 %9,79 15.25

Al 4,00 l.14 l.tb « 95 3,95 126

Al 4,79 1.37 £013 1+24 754 1.02
TALDD 2¢17 62 leuy o] in, 14 259

SUBACUTE,

NG ST " 3450 . O 1e72 ) J.92

SU Jel8 «31 - .99 1.16 660 1.68

SI 2043 84 Sel0 1e85 545 1«20

1t VITRO ' TA15390 G~46 o =3

#.CONC % SURVIVAL R X 108
NG
24



HOST 4EDIATED ASGAY
SUMMARY SHEET

COMPOUNDS FDA 71=-8 '
- - SALMONELLA SACCHAROMYCES D=3

TA1530 646
B T MNF O MFT/MFC MMF MFT/MFC MRF' MRT/MRC
(X 10E~-8)" (X 10E~-8) (X 10g=~5)
e e ACUTE - e B A o
NC 3¢50 ) 172 » S¢57
PC 21448 .14 145981 84,77 80.80 14,51
AU e - 00 o ledl8 0 0 1465 - «96 6.86 T 123
Al Le79 1.37 2413 124 10.14 1.82
ALDS 2¢17 062 . 1.05 61 12432 7 2e2l1
SUBACUTE ' .
NC 3¢50 1e72 5.57
e QU B Sel18 v 491 v 1,90 1.16 S.81 1453
SI ' 2093 84 3019 1.85 7400 1.26
SLDS 3489 1.11 3okl 2+00 6,49 117
oo IN VITRO - - -—— -~ --TA1530 - - - G=45 - _ : - D=3 : 4 -
% CoiC % SURVIVAL R X 10g5
TCPD - - 25 67 17
. NC . e o e - e - e 'IOO . . 6
PC + + 10 68 341
CSCX €SC85F 22 Nov 72 21:40:59 yYUSER CFU007 200
CARDS IN - 75 QUT 0 LINES - 50 PROCESSING TIME 2.96 SECONUS

Gl
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HOST MEDIATED ASSAY (OUTLIERS REMOVED)

SUMMARY SHEET
COMPOUND: FDA T71-8

SALMOMELLA ' SACCHAROMYCES D-3
TA1530 : G-45
MMF MFT/MFC MMF MFT /MFC MRF MRT/MRC
(X 10E-8) (X 10E-8) (X 10E-5)

ACUTE
NC 3.50 - 1,45 5.57
PC 21,48 6,14 124,19 85.65 80.80n 14,51
AU - 2,96 .85 1,34 « 92 5.09 .91
Al b, 79 1.37 1.77 1,22 10.14 1.82
ALDS 2.17 .62 .95 .66 12.32 2,21
SUBACUTE .
NC 3.590 l.45 , 5.57
Su 3,18 .91 1.99 1,37 5.70 1.20
S1 2.93 .8u 3.19 2.20 1,00 1.26
SLD5 3.12 .89 3.04 2,37 5.45 .98
IN VITRO TA1530 G=-146 D-3

i % coNe % SURVIVAL R X 10ES
NC SAME AS ON PRECEDING SUMMARY SHEET
PC

DATA CARDS ENCOUNTERED BY SYSTEM -~ IGNORED

CSCX CSC85F 24 nov 72 15:31:46 USER CFUQOT 190

CARDS Iy 74 ouTt 0 LINES 48 PROCESSING TIMF 2.89 seconDs
READY
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HOST MEDIATED ASSAY REPORY SHEET

B COMPGUNDS FDA Ti=b | ORGANI-M? SALMONELLA TA1530
| DOSE LEVELS WOGATIVE CONTROL = WATER

TREATHENTS I VIVOe ORAL, ACUTE DATE SYARTEDS MARCH 10e 1972

A 13 C D
TOTAL NO, MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANRTS X FHE (C/8B)
NUMBE LGE7/70.6ML, 10EB/71.0ML 10E0/ 1« OML K J0E=a3
1 36610 Ga12 14,00 2e33
2 2%¢20 hed3 13,00 Jeld
3 35el0 Be52 500 sl
L 3720 He20 6,00 U7
5 1<¢00 HEgTH 15,60 Tell)
‘ 6 3010 5.02 B.00 1.9
; T Je (10 1450 12,00 BelD
‘ HOe OF ANIMALS EGUALSG 7
{ TOTAL CFU OUT OF RANGE EQUALS 3
CoL. B CoL. C CoLe D
‘ (X 190E8) (x 10E£0) (X 10L=-8)
[ MEAN 4,33 10443 S¢00
RANHGE 4,70 1n.00 7602
h MAX 6.20 14400 Be U
[ MI " 1.50 400 «91}
‘ HO OUTLIERS
;
. C5CX CSCASF 21 NOV 72 17% 1327 USER CFUO0O7 200
CARDS IN 236 cut 0 LINESY 63 PROCESSING TIME 6e 6 SECONDS




HUST MELIATED ASSAY REPORT SHEET

COMPLUNDS FDA 71~&

ORGANIZMI SALMONELLA TAILAu

OOSE LEVEL?! PCSITIVL CONTHOL = DMN = 100 MG/Kr

TREATMENTY IK VIVOs ORAL, ACUTE

DATE STARTEDS MAKCH fus 1972

A B c 0
TOTAL NO, MUTATION
ANTHAL RAw CFU X TOTAL CFU X MUTARNTS X FHE (C/is)
RUHBER LO0ET/0uml, 1&Eﬁ/1.0”k 100/ 1. 0ML A 10L=-0
1 3le00 He 010 72.00 . 1he80
& 12.GQ 2elb 28,00 1leits
3 15680 2eD3 149,00 G400
u 331y B.52 112.00 20630
5 57460 Ge(0 2200 ’ 2oy
6 1200 2e2( 72,60 36e(U
7 15eG0 2e 625 32.00 1200
b 12eB0 - : T Sedd - o+ 106,00 - : ddetr}
NOs CF ARIMALS EUALS b
TOTAL CFU OUT OF RANGE EQUALS 2
CoL. B ColLe C COLe D
(X 10ER) {x 10£0) (X Llue=t)
MEAN 4,09 Hi e62 2l
RALCE ' 7460 e 00 - BULTS
MAX' T 60 1100 BSel}3
MIt 2400 2’e00 el
NO OUTLIERS
CSCX CSCBSF 23 NOV 72 17: 13139 USER CFUDOT 200
CARDS IN 236 oUT 0 LINES 64 PROCESSING TIME 5480 SECONUS

19




HOST MEDIATED ASSAY REPORT SHIEY

COMPOUNDE FOA Ti=a
DOSE LIZVEL? LOW = 3.0 MosKG
TREATMENY: IM VIVG, GRAL, ACUTE

A B

o
4 TOTAL HO.
HIMAL RAW CFU X  TOTAL (FU X MUTANTS X
NUMBLR 1CE7/0abML 10LR/La OML 10E0/140ML
1 7436 1e22 2.00
2 47450 8430 10,00
3 35400 5400 14,60
i 12e10 2e02 13,00
5 1510 .02 12.00
b 35010 552 $12.00
7 14420 Ze37 5,00
8 1200 7 3400 iDL 00
o T30 1e22 15,00
NOs OF ANIMALS EGUALS 5
TOTAL CFU OUT OF RANGE EQUALS 1
COL. B Cole C
(X 10EB) (X 10L0)
MEAN | Jeb2 16633
RANGE 7.08 1380
MA X B30 15400
MIH 1,22 2«00
7 ¢ SUMMARY WITH QUTLIERS REMOVED
CoL, B oL, C
(X 10E8) (X 10E0)
MEAM . 980 Qe 75
RAHGE 7.08 17400
MAX , B30 14400
MIN 1.22 200
“CSCX CLEBSF 23 NOV 72 17 1389 USER CFUGDY 200

CARDS IN 236 outl 0 LINES

OROANI-ME SALMOMELLA TA1530

DAYE STARTEDI MARCH 10s 1977

76 PROCESSING TIME

D

MUTATION
FRE (Crb)
A 10E=3

leisM
leci)
2.&:}
He&d
Betsit
2elii
dell
Fed3
1233 ¥

COLe D

(X 10E-3)

T 4eul
1112
1€¢33

el

coL, D
(X 10L=d)

2496
Hell
6,45
le20

5.92 SECONDS
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CARDS IN

HOST MEGTATED ALBAY REPORT SHEET

COMPOUNDE FDA 74wl
DOSE LEVELS INTEAUEDIATE = 30 MG/KG
TREATMENTE IN VIVC, ORAL, ACUTE

ORGANMIMS SALMONILLA TAISO0

DATE STARTED? MAKCH LOs yu72

A B c D
TOTAL NO, MUTATION
ANIMAL RAW CFU X 10TAL CFU X MUTANTS X FRe (C/2)
NUMBER 10E7/006ML  1GEB/L.OML  10E0/].0ML X 10t=u
1 20050 30“2 15000 ’4.3‘)
4 11«0y 1e843 12,00 Beivd
3 ‘”}070 1.6}2 11'00 Eﬁ'o‘\l‘.au
4 11.G0o 1483 10.00 RTLE
5 4e O3y le8H e.ua Betiis
é 1330 l1.72 12,00 et
7 33e 00 5650 He00 ety
& £7¢40 © 2e%90D T.00 - Zed L.
NOe OF ANIMALS E3UALG 8
NOe OF DEAU ANIMALS EGUALS & B
coL, B COl, C Cole D
(X 10E8) (X 10£0) (X LuL=is)
MEAH 2.56 10,00 4,79
RANGE ' Sei38 10400 HeUd
MA X ' Debho 12400 be %Y
MLH lebd He00 '3
NO OUTLIERS
CSCX CSCHSF 21 Nov 72 178 1359 USLR CFUQDT 200
232 our 0 LINES €4 PROCESSING TIME ° s 2 SECONDS

21




e

HOST MEDIATED ALSAY REPORY SHOEY

COMPOUNGE FUA T1~6

DOSE LEVELS LDS ~ 300 MG/KG
TREATMENTE In VIVOs OFAL, ACUTE

ANTMAL
NUMBE R

Rt R R R o R o F R R

-4 B

RAW CFU X Toval CFU X

10ET/0, 0680 lﬂE@/]oﬂﬁ'
2keD0 4405
3He20 LPRIN]
AZeDy Sedle
1oel(t 2ebH8
25080 beldz
1aelty 2e73
2idel0 vedhH
32460 Del0

NOe OF ANIMALS ESVUALS 4
NOe OF DEAD ANIMALS ENUALS ~ 2 -

NO OUTLIERS,

. C5CX CSCUSF 21 Nov 72

CARDS IN 232 ouT

|

=

coL, B
(X 12EE)
MEAN 4o 0O
RANGE 3635
MA X 6e03
MIN 2468

173 28 9 USER CFUOOT
0 LINES

ORGANT M3

SALMONELLA TAluiu

DATE SYARTEDS MARCH 1Ge Ju7s

C Y
TOTAL KO, MUTAT I ON
MUTANTS X FiRE (€/6)
10E0/1 ¢ 0ML X 10L~b

16,00 2e50

G,00 b R

8.00 201U

B.,00 2o

16.00 Cedd

6.00 2ect

&.00 ZeS

7."}‘3 105?

CoL. C CoLe D
(X 1DEOQ) (X YUe=d)
felh 2417
He 00 leol
1500 2098
e 00 1437

200

64 PROCESSIMG TIME

5.92 SECONDS

22
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HOST MEDIAYLD ASSAY RECPORY SHIET

COMPOUID? FDA T1=is
DOSE LEVEL! LOW = 3.0 HG/KG
TREATVENTS IN VIVO» ORAL, SUBACUTL

ORGANIGME SALMOMILLA TAlsso

DATE STYARTEDS MAKCH 10 1972

A B c D
TOTAL NO.o MUTATLIOH
AMNIMAL RAR CFL X  TOTAL CFuU X MUTAMNTIS X FRE (Cr0)
NuME LK 10E7/70.6ML 10E27%40ML 10EQ/1 0 0ML X 10t=5
) 5720 9065 .00 elb )
& e L0 1.58 11,40 6Ge9b
5 R3.30 Tel2 .00 1414
N ALel0 Kel} 9.00 teln
S5 47850 Ba30 i10.00 lec
6 11«10 1.85 12,00 Get®
7 “eT0 Le2 8,00 Nevlh
8 1530 le22 10,.G¢ 4.1
9 Hie 20 970 18,00 1oty
RO« OF ANIMALS EGUALS g ;
TOTAL CFU QUT OF HANGE EGUALS b ,
CoL. B CoLe C CoL. D
(X 10E8) tX 10E0) (X loL=8})
MEAN He33 Pebb Sl
HAN:T&E. Bel2 104,00 el
MA X : Y70 14400 Oe'D
MIH - L.58 4400 sk}
NO OUTLIERS )
| CSCX CSCBSF, 21 MOV 72 17: 4335 USER CFUQO7 200
236 our 0 LINES 65 PROCESSING TIME 6e11 SECONDS

| CARDS IN

23




HOST MEDIATED ALSAY RKEPORY SHIET

COMPOUHIS FDA 718 ORGANI M3 SALMOHELLA TALS iy

DOSE LEVEL? INTERMEDIATE = 30 MG/KE

TREATRENT: IN VIVOs ORAL, SUBACUTE DATE STARTED: MAKCH §0s 1972
A a Cc 0
YOTAL NG, MUTATION
ANTHAL RAK CFU X TOTAL CFU X MUTANIS X Fui (C/6)
NUMBER 10E7/0464L. lﬁﬁﬁlloﬂpL IGEO/itﬁﬂL X JOL=&
i 2410 G032 16'00 Zah 3
e e 20 Se0% S.00 179
3 REPS L1 Bel2 7.00 1e74
4 4350 2e38 14,60 Bews?
5 33«00 bell 11,00 le74
o 1220 2e¢33 3,00 1ot
7 e bl} Lol B.08 Henrth
8 He70 PSS 4,00 C 2eu
NO. OF ANIMALS EQUALS
HOe UF DEAD ANIMALS EqUALS ° L1 - . B
- TOTAL CFU our OP FANGE EQUALS 1
CoL. B COLe c COLe D
(¥ 1oEs) (X 10E0) (X JaL=3)
H_ﬁﬂ" L1 e gh FPRIN
Rﬁﬁuﬂ Who G . 11400 4430
MA X ©e33 1400 HesT
1 M1 . ‘ 1,43 Ae (30 Y ¥ 1)

NO OUTLIERS

| ISCX CSCESF, 21 NOV 72 17F 6312 USER CFUOOT 200
CARDS IN 234 OUT 0 LINES 65 PROCESSING TIME 505 SECONUS

24




HOGT MERTATED ALGAY REPORT SHEEY
- CyMPOUb LY FOA Ti=o ORGANT- M2 CALMONELLA [ALL30

LOSE LEVELQ Lﬁ) - dga VQ/%G

TREATNkNT. IN VIVUQ OlAL. ‘URACUTE DATE STARTEDS MARCH tur 1972

A B C D

, ' "TOYAL MO, MUTATION
e AR T MAL KA¥ CFU X - ¥OTAL CFU ¥ MUTANTS X o FHRE (LG}
WNUMEE K LOET/ZC ekl 1uEf/ L« OML 10EC/7 1 OML A 10u=b
- - 1 e e _,tn.a(t e e 2.70.A [P 2’.{;0 . .75“ .
4 Ya.U0 Je 0 e 00 2eiit)
X e 20 be2u 12,00 delby
- e - - T 3 ¢ AR Bep2- — = 15,00 “BeTh
5 e 00 .00 ic.,00 10eut) *
© Hieln Ge 2 16.00 177
- T 3Pl o Rel2 7 T 11.00 HBekd
& Je st ) FYaN) T RGO ) PRL)
it Fe 10 1e52 _ 16,60 Beud
N’.). Ur ANIHALC f_‘gUALu 9
NO. OF DEAD ARIMaLYS ESUALS 1
coL, B Cote € COLe [
(x luEE! {x iOEO) (A 10L-¢)
- - - MEAN - S TY-D T el R TYE
RAHGE & 0? 1)000 9.50
MAX 9,07 1::e00 1000
SUUITR— ) ) £ SRS 1.00 S 5e00 - - o Th
o o e e BUMMARY . WITH niJTLIERS REMOVED
e S - COLe B o —= COLw € © COke D
(X 10ER) {(x 10E0) (X 10E=0)
i HEﬁN 305& Q.jg 3012
- e RANDE e e e T4 B0 e -39 00 - DeBS
MA £ 9002 lnoOO bobg
MIN 1.52 2e00 o T4
B 50X CoCBbF 22 Nov 7¢ 18¢ HSSIQ US”& CFUUBT 200
 CAIDS 1 gsu our 0 le. 76 PROCES sme nv 599 SECONDS
25




CSCX C>CBSF, 231 WOV, 72

CARDS, IN

HOST MEDIATEL ASSAY RLCPORT SHEET

COMPIUNDS Fpi T4=B

COSE LEVELE rEGATIVE CONTHOL = WATER

YREATMENTE 1t VIVOs ORALe ACUTE

234 oUTY 0 LINES 76

A 8 c
' TOTAL NO,
ANTFAL KAW CFU X TOTAL CFU X MUTAHTS X
RUMELR LOET7/0,GML 10E8/8.0t1k 10EU/1400L
1 1950 3425 5400
2 20450 3442 B400
3 1&e0U 20K 30
“ 154060 227 G U0
5 YA 792 200
6 12400 2ol 2400
7 24 40U e GO 4e0U
B 1570 2edd 5,00
9 37460 Ge7 4,00
NOs OF ANIMALDG EGUALS g
Ge OF DEAD aliIMaLS EGUALS 1
coL, 2 Cole C
(x 1u£8) (X 10EQ)
KEAN 3,72 B89
RANGE, 5,02 6400
MAX . 792 5,00
MIN 2,00 2400
' » SUMMARY WITH OUTLIERS REMOVE)
coL, B Cole C
(X 1UEB) (X 10EG)
MEAN 3,95 4 50
RANGE 5,92 6400
¢ NAX 7.92 8,00
l MIn 2,00 2,00
1631538 0 USER CFUQOY 200

PROCESSING TIME

ORGANISME SALHMONELLA ©bmbE

V)
MUTATION
FRE (L/8)
X 10E-3

) el
ool
B ltls
2ebD

e i2H
1,40
) PR
2el?

'y %

CoL. D
(X 10E=%)
.72

Je 0
3.0

e 25

CoL. D
(X 10L=8)
1.5
239
£eb5
2%

5,65 SECONUS

DATE STARYEDZ HMARCi¢ 31» 1972
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[HO5T MEDIATED ASSAY REPORT SHIEY

COMPUUNDS FOA Ti-E ORGANICME SALMOMELLA G=io
DOSE LEVELS POSITIVE CONTROL = DMN = 100 MG/Ko

TREATMENT? IN VIVOs GRALs ACUYE DATE STARTED! MAKC)r 3Le 197%

A B C b
TOTAL MO. MUTATION
AMTIAL RAW CFU X TOoTAL CFU X MUTANTS X FRE (L/78)
HUMBELR 105.'7_/'3 s 6ML 1oL/ e GML 10EGA Y. ﬁ-“ﬂ.‘ i 10k=~ad
b 24«70 hellZ €70.00 16275
2 1320 2¢20 250,00 1stec
k Laela0 2ek2 bub B0 27%.54 .
% 13e0:0 Sell 300,00 Gtie
6 2140 3457 256,00 21,77
7 11720 1.98 242,00 122012
NOe UF ANIMALS EJUALS 7
NOe OF DEAD ANIMALS LAUALS 3
CoL. 6 CoLe € coL. D
(X 10E8) (X 10ED) (X 100 =)
MEAM 2477 392060 LT
RARDGE 2,13 424400 203481
MAX | 4ol 679400 272408
MIN' 1,98 282,00 T1.77
& SUMMARY WITH OUTLIERS REMOVED
coL, B CoLe € ¢oL. D
(X 10EB) (X 10E0) (X 10t=8)
MEAN Zebi3 3UHeS3T 124419
RANGE 2eld 427400 Q0+98
MAX .12 670460 162475
MIN 1,98 2h2.00 TLa77
CSCxX CSCasSF, 21 NOV 72 16147347 ySER CFU007 200

CARLS IN 230 OUY

0 LINES

7% PHOCESSING TIME

Be h SECONDS

27
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HOST MEDIATED ASSAY REPORT SHEET

COMPUUNDS. FpA 718 ORGANISME SALMONELLA G=ib
EOSE LEVELS LUW = 540 MB/KG

TREATHENTS §H VIVO» ORALy ACLTE DATE STARTEDS MARCH 31, 1472

A B c ¥
TOTAL NO, MUTATION
ANIMAL "~ RAW CFU X TOTAL CFU X MUTANTS X FRE (C/8)
NUMELR AUET/0.0ML 1008710 10EC/) 0Nk X 1CE-~3
) R 3,00 Tel7 5,00 o0
2 25430 bhe22 5,00 1.19
3 Ged0 14053 4ol 3,81 L]
L 13,50 225 be U0 2e¥2
5 53460 BeS3 10,00 1.12
& 13460 2e&7 oGl 1.77
7 e Be28 10,00 1.61
8 10600 1e67 2s00 1420
MOo OF ANIMALS EGUALS &
TOTAw CFU OUT OF RANGE EuvALS 2
COL'O 1] Col.e C coL. D
(X 1908) (X 10EC) (X 10Ea3})
MEAN 4,48 403 1.65
RANGE, 7.88 8400 3.11
MAX : Be23 10,00 . J.R1
MInN 1,05 2,00 «70
s SUMMARY WITH OUTLIERS REMOVE(D
CoL, B coL, € coL. D
(X 10E8) (X 10EQ) (X 10f.=8)
MEAN 4,57 5486 1430
RANGE, 7.27 8,00 1.52
MAX B,Us 104,00 o222
MIN 1,67 2400 «70
CSCX CoC85F 21 NOV 72 16352160 USER CFU0DT 200

CARDS IN

236 DUT

0 LINES

75 PROCESSING TIME

85.75 SEpOHDS

28




f\N«” hI’AL
MUMB LR

COeNOUEF Wi

[

CSCx C4Cp5F,

CAKDS, AN 236 OUT

COMPOUNDS.
= GOSE, LEVELS, ENTLCKMEDIATE w 3040 MG /RS,

23 HOV

(R SV I S RS T O L [SRVI- e Jo R | [ LRSS BRI
E .o Ty .

Fpa T1-8

[

Ra¥ CFU X
10ET/00HL

11.90
11.83
ZueUD
1ve70
2320
2370
1570
25 e 30
15440
117G

NDo UF ANIMALS EGUALS

MEAN
KANGE
HMA X
&Iu

MEAN
KANGE,
MAX
MRt

TREATHENTD IN VIVOs ORALy ACUTE

B

TOTAL CFU X
IGLN/I Q“L

1,98
1,97
hel7
202
3,87
5495
Zedld
i o 30
Ded
1495

0

Col.y
(x igctLa)
2e93
¢35
ﬂ.33
.90

coL, B
(X 10E8)
3,01
2,35
b o 30
1,95

72 16353310 USER CFU007

0 LINES

76 PROCESSING TIME

ORCANISHE SALMONELLA o=u6

DATE STARTED! MARCH 31, 1572

(od
ToTAL KO
~UT&NT& X
lULﬂ/i.ﬂML

5,00
3.00
11,00
.00
5,00
600
3.0
10,00
12,00
Seul0

Cole C
(X 10E0)
620 -

9,00

12,00
3,00

* SUMMARY WITH OUTLIER3 REROVED

CoLe C
(X 10ED)
S5eb6

Be 0O
11,00
3,00

200

b

MUTATION

FRE (C/13)
% 10E=8

1.21
153
b 3 1}
2ecY
199
1,028
1,91
203
Ser? *
1.4

cObL. D
(X 10L=8)
2eld
b4.08
“el7
$.29

coLe D
(X 10t=8)
1.77
135
2ebf
1.29

5,87 SECONDS

29




LA LN A R S A Eod e A L SO St o A O
PN v

-

1] DOSE LEVELS HIGH + 300 MG/KG
TREAVIINTS T VIVOy GRALs ACUTE DATE STARTEDS MARC:t 31, %972
. g A B vC D
i TOTAL NO, MUTATION
- ANTRAL RAW CFU X TOTAL CFU X MUTAHTS X FiRE (C/B)
NUMBLR 1UET7/0.6ML L0LE/1 00k I0EG/1.0ML X 10E=8
2 47,00 Tei33 15,00 1.7 %
- 3 35)0‘-55"1 Halh GQG{) 1.:’2
I : b aTed 4, 5% 2400 o KHit
; 5 1779 2a9% Z2e00 o3
5' 2330 3,88 Se GO 129
A 7 G 7l 749 6,00 Bl
} 8 35400 6450 B,U0 1.23
9 2Lelu 4417 5,00 1,70
g'""l ln “9.3‘5 8@2? 4.00 .“g
e |
NOe OF ARIMALS EwUALS LU
| | Col., O Cole C (OLe O
! : (X 1GEB) (X 1UEQ) (X 10Eab)
“EAN 5.(}9 6. 1‘) 1'05
[ , RANGE .27 13,00 148
i MAX Bo72 15,00 1e%1
I
' * SUMMARY WITH OUTLIERS REMOVEU
coLe B CoLs C cOLe D
(X 10£3) (X LUED) (% 10E«B)
" MEAN : 50“5 5.‘1 . 0‘3&
- RANGE - 5027 6400 BB
MAX 8,22 8400 1,32
1 MIN 2.95 2,00 o lid
SSCX CoCaSF, 21 NOV, 72 16353356  USER CFUQ0? 200
LARDS, AN 236 GUT ¢ LINES 76 PROCLSSING TIME be21 SECONDS
1
|
{1
= 30

e ey, e R, B P A, A, A



L ek T R

!]

' RoS AN

HOST MEDIATED ASSEY REPORT SHEET

COMPOUND: ~ FDA 71-8

‘DOSE LEVEL. - Low - 3 0 mg/kg

TREAFMtNT: IN v:vo' ORALo SUBACU1E

ANIMAL,
NUMBER,

[
COVENOGFT N

+

A
RAW CKFU X

10E7/0 bML

15, ho_
15.20
2790 -
21490,
30099,

- 17i.290
122,03
840
134,00
21450,

NO+  OF, ANIMALS EQUALS

e

230 OUT

NMEAN
RANGE,

MAX o

MIN

0 LINES

P R

g o S N 8 g e

B

TOTAL CFU X,
10E8/1, OML

2,57
2,53
465
3,65
5400
28453,
20,33
1.40
24017
3458
10
coL, B
(X 10E8)
- Telil
57,13

1,40

65

28,53 . ..

PROCESSING TIME -

ORGANISM: SALMONELLA G-46 .. . _
DATE STARTEDS MARCH 31, 1972
o e .om

c D
TOTAL NO, MUTATION
 MUTANTS X FRE (C/B)
10E0/1,0ML, _x 10E-8
9,00 3,51
6400 2,37
2.90 .q':s
10,00 2,74
el B0
12,00 A2
10,00 J49
5,00 3497
9,00 . 4,15
5.00 ’ 1.“0
col, ¢ COLe D
(X 1U0E0) (X 10E=3)
7020 1.99
10400 3,73
12.00‘ - “015
2,00 42
200,

5487 SECONDS

e

31



HOSY MERIATLD AGSAY REPORT SHiET

COMPOUND?E FDA Ti=o

DOSE LLVELS IMTERMEDIATE = 50.0 MG/EG

TREATHENT! IN V1VOs ORALs SUBACUTE

AT AL
HNURBER

O@ N U E LA e

A

RAW CFU X
LOET/04 6L

H3200
25.7¢C
Hhell
L4 TD
206 4()
1700
1150

EFLTL

1370

NOe OF ANIMALS E:UALS
NOs GF DEAD ANIMALS EaUALS 1

NO OUTLIERS

- €SCx CSCASF 21 NOV 72
ARDS IN 234 OUT

HEAN
RAHGE -
MAX
MIH

16564137

0 LINES

B

TOTAL CFU X
LOEE/T o UL,

Bel7
Jeiln
10ed%
Felily
Jeltl)
2eD3
1697
Do40.
Fell

9

COLe B
(X L0ER)
4o 26
8483
1¢.85
1e97

USER CFUDOT

ORGAKYM? SALMONELLA =i

CATE STARTEDI MARCH S51e 1472

c
TOYAL MO,
RUTANTYS X

10E0/ 1 OML

19,00
20,060
40,040
.00
16.60
7.60
8,00
- T
5.00

CoLe C
(X 10£0)
14400
3:5¢00
4{1.,00

e Q0

200

85 PROCESSING TIME

D
MUTATION

FRe (C/B)

K LGE=4

Pedd
Selifr
JoUvy
Selid
le7l
2elt?
Le(id
30Tl
2el9

col. O

(X 10c~B)

Je19
3403
Lelibs

2403

5e86 SECONUS



g

£

(-

£

£

b

MOGT MEDIATEL ASGAY REPORT SHIET

COMPOUNDS FOA 71-3

GOSE LEVELS LDD = 300 Me/KG

TREATMENTE TN VIVOs ORAL, SUBACUTE

ANIMAL
HUMBEJt

t TR LTS e

A

A CFU ¥
10E7/046HL

1500
1isd0
2o 00
13¢10
TEeID
15600
1250

NO. CF ANIMALS EGUALS

NQe UF DEAD ANIMALS EwUALS

KO OUTLIEKS

CsCx CLCanF 23 NOV 72

CAKDS IN 230 ouT

ME AN
RAHGE.
MA X
MIn

B

TOTAL CFU X
106.F /14 0PL,

2eB0
100
SebT
3e 1B
13600
e

de i

3

COLe B
(X LDER)
Y
11.10
13.60
1490

16:59230  USER CFU20T

6 LINES

—— . ———— S—— HS. DS VG Sabtnstuns . gt

cl
TOTAL MO,
MUTANTS %

10007« GHL

10,00
70(‘0
13.00
15.00
18,00
6000
9.00

CoL. C
(X 10L0)
1telu
12480
17400

(e« 00

200

63 PROCESSING TIME

0
MUTATLON
FRe. (/i)
X L8i~o

.00
Jeuwslth
Jeus
Gell
i 0=.;'~‘..‘3
Zen

bGo s

CCLa O
(X tul=-4)
Je itk
333
heTl
1.58

5493 SECONIS

33
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CHBGARIZMS SALMONELLA G-ib

DATE STARTEDS MARCH 3ie 1uis
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| HOGT MEDIATED ASSAY KEPORYT SHIET
I COMPOUKDS FDA T1-5 ORGANISME SACCHARUMYCES U=$
” DOSE LEVEL? HEGATIVE CONTROL = WATER
J, TREATHENT? IN VIVUe GRALe ACUTE DATE STARTEDI MARLH 3¢ 197¢
| A B c 0
| TCTAL CFU TOTAL RECOME/CFU
. AHTIMAL kAW CFU X SCRLIRED X RECOMBIHANTS  SOREpHLL X
| NUMBER JOES/1e0NL  10ESGF1e0ML /1o Gk Lig =
1 15300 13 1,00 Ter9
f: b4 1943.006 «19 1.00 Her o
! 3 59100 oY 2400 Zeud
& 503000 50 1,00 2ol
i S 20000 w20 2400 1Deli0
6 35100 ¢35 1,00 2ol
7 16200 s 1k c«00 1heists
. & T53600 o 75 ) 2.00 Feti?
[ 9 KELe 00 B0 1,00 2ed?
TOoTAL S - -Ba3L Tt 113,00 ¢

Nde OF ANIMALS EGUALS 9
TOTAL SCKEENED OUT OF RANGE ENUALS 1

I

MEAN C/ZMEAN 8B & 352
1 ' ’ CoL. B COLe € COLs U
‘ (X 10E5) (£ 106E0) (X 10L=%)

ME At Y lebtth Heo?

" RANGE o623 100 12408

- RAK o 75 >e0d 14,06
MIN ‘ o13 100 2400

. NO OUYLIERS

CsCx CHCBSF 23 NOV 72 178 % 95 uSER CFUOOY 200
- v
© CARDS TN 235 OUT 0 LINES 70 PROCESSING TIME be 6 SECONUS

- 34




MOST MEDIATED FS5AY KEPORT SHEET

COMPOLNDS FDA Ti-3 OKRGANIMI SACCHARGKYCLS D=3

DOSE LEVELS POSITIVE CONTROL = EMS = 250 MG/K G

TREATHLNT S 10 VIVUe ORAL, ACUTI DATE STARTEDS MARCH 3¢ 1972
A E C Y
ToTAL CFU TOTAL RECOMBALFU
. AnIMAL Ay CFU A SCREEMED X RECOMEIHANTS CRELHCD X
f KUMBEL R 10EH/1e UML 10E5/ e OML /Yo GHIL Lip=5
1 500Ge00 50 v 14,00 280U
P 211.00 21 6,00 371
K] 18000 o 10 16,00 Fofeul
L 14350 oLk 12.00 e
5 232000 25 11,00 4Jeuls
£ I lefli} o1h 19,00 1x4,7%
7 133010 «1l3 18,00 145¢ 54
g 4] HZle (0 D2 10.06 1Del9
' ] 15600 18 264,00 1l etit
TOTAL ' ’ T Zelh 124,00

KOs OF ANIMALS EGUALS
TOTAL SCREERED OUT OF RN‘JUF EGUALS 1

MEAN C/ZMEAN B S 59479
, CoL, B COLe € COLs D
(X 10ER) (X 10EQ) (X lut=bH)
Nﬁﬁ” 25 luets9 BUedQ
Rﬁﬂﬁg 39 1,00 12060
MAX «92 26400 1““0““

MIN «13 £e00 19419
HO OUTLIERDS ,

CsCx CSCBSF, 21 WOV 72 173 5315 USER CFUSOT 200
CARUS IN 236 OUT 0 LINES 70 PROCESSING TIME 6o B SECOHDS

35




HOST MERIATUD ASSAY REPORY SHIETY

COMPOUNDY FLA Ti~b OPGANIMS SACCHAROMYCLS b=o

BOSE LEVEL! LOW ~ 340 MG/KG

TREATHENTS IN VIVOe HRALs AGUTE DATE STARYEDS MARCH 3» 1w/
4 8 ¢ D
TetraL CFU TOTAL RECORBACKUY
ANTHAL RAW CFU ¥ SCREENED X RECDMﬁiURNTS SCﬁEﬁH;U X
HNUMBER 106571 0ML 100571« Uil /e UML 10E=D
1 26100 o226 2.0 Teis2
b 14500 o il 3.00 a0 6%}
3 cidie 00 28 « 00 U
b 346 B0 « 35 2,00 Detr2
% 152600 15 1.00 6ol
t Gli.00 PY3Y 1.00  PPYL
7 143400 ol 1.00 Telh
1 200« 00 o220 200 1000
9 B3l QO o8 1.00 Jeld
TOTAL, | 2462 13,00

KOs OF ANIMALS CuUALS 9
NOe OF DEAD ANIMALS LSUALS 1

“EﬂN»C/MEﬁN H = 4455
CoL. B CoLe C coLs O
) (X 10ED) {X 10E£0) (x luc=%}
ME Al o2 Soliih O o6
ﬂ&HGEi 7 1400 SU 9B
MAX 61 3400 20,98
MIN o1t «00 «00

’

¢ SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 4403

,,,,,, COL. B COLes C CoLe D
{X 10ET) (X 10E0) (X 1uL=5)
MEAN o351 125 5409
RAHGE o7 240C - 1000
MA £ o061 700 10.0¢C
MIN 18 oD 00

o '

C5Cx CSC8YF 24 NOV 72 17% 5326 UGER CFUQ07 200
234 GUY 0 LINES B4 PROCESSBING TIME be2l SECONLS 3€

LCARDS Ik




HOSY MEDIATED ASSAY REPORT SHLET

 COMPOUNDY FDA T1=8 ORGANICHE SACCHARGHYCLS U=3
GOSE LEVELY INTERMEDIATE ~ 30 MG/KG

TREATMENTS IN VIVOe ORAL, ACUTE DATE STARTEDS MARCH 3, 1472
A 1) c D
TOTAL CFU TOTAL RECUmH/ZCFY

ANIMAL RAW CFLU X SCREEMED X RECOMBIARTS SCHIEMNED X

HUMBER 10ES/L« 0L 10EL/ 1« OML, /1o UMl FRH AL
y Bade G s ibbr 2+.60 ol
Q 2000 e 28 3.00 e PYH L
3 106400 40 1.00 1000
] 19«00 +1U 8,00 2lelUb
5 3073400 30 00 Ul
() HO3e 030 o 49 2,00 Betiid
7 10de00 010 2.00 20600
a8 15200 15 1.00 bew?

TOTAL 1,99 5. 00
TOTAL SCRLENED OUT OF RAKGE ERUALS 2

MEAN C/MEAMN B = Te54
COL. B | COLe € COle D
(X 10ES) (X L10ED} (X Lui=b)
MEAN 25 1.88 10.14
Rﬁ%QE_ « 39 5,00 205
HA X o9 o 00 21.05
MIH 10 000 )
NO OUTLIERS
ISCX CSCBOF 21 NOV 72 173 6322 USER CFUOQT 200

CARDS IN 236 OUT 0 LINES &9 PROCESSING YIME Bel0 SECONDS
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L UDST MEUIATED AGSAY HEPORT SHAET -

~COMPOUNLS FDA T1=d - - o o e ORGARTARD SACCHARUMYCLS L=a

GOSE LEVEL: LDS = 300 MG/HG

TREATHENTS IN VIVOe ORALe ALUTF DATE STARTEDS MARCH S» Lu7é

- TeTAL CFU TOTAL RECUMBIUFU
e ANTMAL - RAW CFU X - SCREEHEDR X - RECOMBIMAMTS - SCREEMNLL X
ML 108571 e0ML 106571« ML /Y e GML Lig=YH

e s 191 .{}0 e s e e .19 e z .00 e _‘J.&:q-
Jiheqi .51 00 LU
$0-6e000 } » 40 5,00 12eti

7 L TR ] R S R N (1) “Feisl
07600 . «90 3.00 Oelil
13700 13 2.00 15605

| 2570400 .25 1.00 . PRV
2ii.0p 21 4,00 . 16e"0

i

i
i
1

[

LM NG W E LN

TOTAL 2elb ¢6,00

NOe UF ANIMALS EGUALS 10

MEAN C/MEAN B = " 10ll4

S — e o e Y 1 ¢ | VR S COte & - COle D
i (X SUES) ‘ (X 10C0) (X 10c=%)
MEAH b, . e 2D el 1¢4dc
- SN et e RAGIGE e e e g BT e 2 Q) e - BB 2D
MA X «50 ¢e00 Ulech
MIH «13 « 00 « 00

B | * SUMMARY WITH QUTLIERS REMOVED

e MEAN - CARBEAN B S o @ e e

CoL. B CoL. C : (Ol. D

e (% 0EB) . o AX 10ED) - (X JOL=D)

HE AN 27 . Jed? the 4Y

RANGE « 37 v e 00 1LY

e U MBAY e QB0 e 5900 e e LEbe T
MIni ’ A . «13 + 0N ‘ s U0

38

2Cx CuCBLF 22 Nov 72 18123829 UShik CFU)O7? 200
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- CANRLS TN

HOSY MERDIATED ASSAY REPORY SHIEY

COMPGUND: FDA Ti=3

DOSE LEVELS LOW = 3e0 Ma/KG

TREATHENTY IN VIVGy ORAL, SUBACUTE

A
ANIMAL RAW CFU X
NUMBER JUED/ L«OML
1 285600
é 0L N0
3 LeéleG
4 1at.00
) 325600
€ 2oJe I
? 15500
b 153%.00
4 LA2e 00
10 175600
TOTAL

NOe OF ANIMALS EGUALS

MEAN C/MEAN B =

t

MEAN
RANGE
MA X
MIn

"

MEAN C/MEAN 8

MEAN
RANGE
MAX
MIN

C5Cx C5CB5%F 21 NOV T2 17! 6133

3o GUT 0 LiRESs

8
TCTAL CFU
SERELNED X
190571 « QML

o2
bl
ol
ol
T 0335
o 20
a15
o13
e18
+ 17

Seld2
o

6460

CoL. B
(X 10E5)
o2l
«DI
Y 35
Y 4

565

Col. B
(X L0ES)
o b
o5
bbb
13

USER CFUDOT

U4 PRUCESSING TIMg

ORBGANI MI SACCHARCHYCLS =g

DATE. SYARTEDS MAKCH 30 147/

o
TOTAL
RECOMBIANTS
flnﬁHL

2.00
1,400
3,00
1.00
&+ 00
2.00
1.00
2.00
1.00

EEY

16.00

COL. C
(X 10E£0)
100
Ya00
4e00
1400

& SUMMARY WITH OUTLIERS REMOVED

COL. C

(X 10E0)

el
100
~etil

1400

200

0
RECUMBZCFU
SCRELMLU X

L0t ~5

Telld
j L
L
Fra'ss
trefita
7 PR}
Oeta?
Tatits
10699
S5.70

COLe D
(X 10L~%)
GeDd
25425
2“079
Lok

¢OLe D
(X 1ub=5)
be 70
Yeh5H
1099
LeBte

5e92 SECOHUY
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HOSY HEPIATELR ASSAY REPGRT SHYLET

COMPGUND?S FDA 718

ORGAHI-MS SACCHAROMYCLS U=y

DOSE LEVELS, INTEGMEDIATE = 30 ME/KG

TREATHENT S I VIVOe QAL CUBACUTE DATE SYARTEDS MAKCH 3o 1§72
A B C 4]
roral CFU TOTAL REGOMB/ZCFU
ANIMAL RAW CFU X SCREEMED X RECOREIHANTS SChEENED X
HUuKBER L1OES/1.0ML 10E5/71e0ML e GML AOp=5
| 3700 37 2.00 Bl
b 3634060 . 36 1.00 el
3 LG DN 0506 1.00 1479
) 162400 «10 1.G0 el
14 Eloe i} e 30 £ 00 Hheisd
1 S04 00 e 30 1,00 e
7 lode 0y elis 2.00 1240
8 222600 Py 200 Qe
i 113C0 s11 1.00 Bech
10 155400 13 2.00 15«04
TOTAL 2475 15,00
KOs OF ANIHMALS EQUALE 10
MEAN C/MEAN B = o PR 24)
coL. B COLe C CCle U
" X 10EL) {x LOED) (X 10L=5)
MEAM w28 150 ' 700
RANGE o itd 100 1325
MA X 2506 2e00 10608
M oll 100 1.7%
NO OUTLIERS
CslXx csCasF 21 NOV 72 17: bi8d  ysStk CFuUoo? 200
' mCﬁRQS N 236 OUT 0 LINES 70 PROCESSING TIME be 3 SLCONDS

40

., S, o b1




C oy

AVEN § MEDTATLD ASGAY KEPORT SHUEY

“CoMPuuNUS FLA Ti=3

DoSE LEVEL® LbY = 50U MG ZRG
TREATSENTS IN VIVOe CHALe SCRRCUTE

DREANTCHE CACCHARUSYLLS L=D

DATE STARTVTEDE MBRC: O 1uife

i} 3 c &
ToTAL CFU TOTAL RECG:D/CEU
AHIMAL RAW CFU X GCRFEUED X RECOMEIUANTS  SCALL7LL X
HUMELI 10EL/71e0ML  1GES/71e0ML 71eCHL, LCL=Y
1 36000 e 50 3.00 Peld
é Idlei3( 59 1,00 e
3 (M R HY o6 B30 Teur'y
4 Tie80 « 70 2o PR )
3 £33«0G0 ole 2.00 Dev
& 211X« 00 0 S0 pleidly *
7 741600 o Tl 2,00 Beii)
2 75300 o715 200 Setits
Y 13300 o1 1.00 TeuH
YoTAL 7 ‘hnets 21,00
HGe UF ANIMALS EwUALS 9
e UF DEAD AMIMALS COUALS 1
MEAN C/MEAR B = NeUB
‘ coL. B coLe € CoLe O
(X 19ED) (x 1080) (X 1Us=h}
MEAN il 5433 T T oasy
ﬁﬁNGE Py ¥4 Lo 12409
MAK 75 £ e 00 1ieah
MIN .13 1000 -:..i)b
& SUMMARY WITH OUVLIERS REMOVED
MEAN C/MEAN b = 4o 56
COL, B CoLe € COLe © ‘
(X 1085} (X 1080} (X 13c=%) ’
ML A R Fe25 D445
RA;JEE‘ 62 a0 - Gelzd
MAK Poy A5 el 2 PRI
M‘IN o313 Lelifd e ]
Cicx €sCosF 2L NOV T2 173 6353 UsEk CFU00T 200
236 OUT 6 LINES o4 FROCESSING TIMC 6010 HLCONLS 1

 CARES Bt




3. Cytogenetics
a. In vivo
(1) Acute study

The negative control groups were within
normal control values. Two groups of the experimental compound dose Tevels
were somewhat higher than the negative control group. These were the 48-hour
low level with 10% breaks and the 48-hour high level with 8% breaks. These
are probably not significant and in the absence of an appropriate statistical
analysis can be regarded only as "high". The lack of any observed reunions
in these groups indicates that the effect, if any, of the compound is not
severe. The positive control group produced the severe chromosomal damage
expected. Mitotic indices were within normal values.

(2) Subacute study .

The negative control group was within
normal limits. The low dosage group contained 4% cells with breaks as did
the high dosage level group. The medium level dosage groups coﬁtained a
slightly elevated percentage of cells with breaks - 8%, but is not considered
to be significant, espec}a11y with the absence of reunions.

b. In vitro

The negative control groups contained 1% cells with
a bridge. Al1 other groups were negative except the high level group, which
contained 4% of cells with acentric fragments. While this is higher than the
negative control group, it is within normal control values as observed in this

laboratory. The positive control should expect severe damage.

B ' :
BIONETICS "
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c.

CYTOGENETICS SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-8
POTASSIUM NITRATE

s e
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FDA 71-8
ACUTE STUDY
METAPHASE SUMMARY SHEET

i % % %

Cells Cells % Cells Cells

Dosage No. of No. of Mitotic with with other with

Compound (ma/kq) Time*  Animals Cells Index % Breaks Reunions Aber.**  Aber.
Negative Control Saline 6 _ 3 150 9 3 0 0 3
Saline 24 3 150 6 2 0 0 2
Saline 48 3 150 10 6 0 0 6
Low Level 3 6 5 250 9 6 0 0 6
3 24 5 250 12 8 0 0 8
3 48 5 250 10 10 0 0 10
Intermediate 30 6 5 250 10 4 0 5 4
30 24 5 250 11 6 -0 0 6
30 48 5 250 12 3 0 0 3
LDs Level 300 6 5 250 6 2 0 0 2
300 24 5 250 8 6 0 0 6
300. 48 5 250 8 8 0 0 8

Positive Control

(TEM)***  0.30 48 5 250 4 24 12 6 (a) 31

*Time of sacrifice after injection (hours).

**Calls that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).
***Acyte dose only one time. Sample taken at 48 hours.

N
N



FDA 71-8

SUBACUTE STUDY
METAPHASE SUMMARY SHEET

» % %
; , Cells Cells % Cells Cells
'f Dosage* No. of No. of Mitotic with with other with
Compound (mg/kq) Animals Cells Index % Breaks Reunions Aber ** Aber.
Negative Control Saline 3 150 14 6 0 0 6

Low 3 5 250 6 4 0 0 a
Medium 30 5 250 6 8 0 0 8

LD 300 5 250 5 4 0 0 4

*Dosage 1x/day x 5 days
#*Cells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).

1




1

Compound

Low Level
Medium Level
High Level
Negative Control

Positive Control
(TE

:Fe115 that have polyploidy (P),
Cells harvested 24 hours after a

9t

s T S BT

Dosage™ Mitotic
{meg/ml), _Index
1 1
10 2
100 1
Saline 3
0.1 1
pulverizati

vy
i 3

FDA 71-8
ANAPHASE SUMMARY SHEET

M
i
sd

% Cells
with % Cells % Cells o Cells
No. of Acentric with % Multipolar Other with
_Cells Frag. Bridges Cells Aber.* pber. .
100 0 0 0 0 0
100 0 0 0 0 0
100 4 0 0 0 4
100 0 1 0 0 1
i
100 10 11 c 2 (sp) 22

on (pp), or oreateﬁ than 10 aberrations (a).
ddition of the compound.




4, Dominant Lethal Study

a. Acute study

In general, significant differences between the
negative control and experimental groups were shown in a few instances, but

no strong indications of change were seen.
b. Subacute study

The results were similar to those found in the

acute study.

@ BIONETICS
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DOMINANT LETHAL ASSAY
SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-8
POTASSIUM NITRATE
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TABLE 4
COMPOUND 8 STULY ACUTE

FERTILITY INDEX

LOG  Anlid HLISTOHRICAL NEGATIVE VDOSE LEVEL . DOSE LEVEL BOSE LEVEL POSITIVE
DUSE ULOGE WEEK CONTROL CONTROL 3.000 HG/KG 30.000 da/7KkG o00. 000 MG/KG CONTHOL
1 437 60=20.72 13/20=20,65 11/20=0.55 14/20=0.70 13/720=0.65 15/20=0.75
2 W7/ 60=0.79 12/20=20.60 10/20=0.50 19/2020.95%% 16/20=0.80 1772080485
*
3 537 00=0.89 14/20=0.70 13/720=0.05 17/20=20.85 18/20=20.90 16/2u=0, b0
*
4 95/ 60=0.,92 12/20=0,.60 11/20x0,55 14/2020.70 12/720=0.560 17/726=0. 85
%% Ty * xs
5 92/ 60=0.87 15/2u=0.75 “15/2080,75 17/720=0.85 18/720=0,40 17/720=0,. 85
B 517 60=0.85 15/20=0.75 15/720=0.75 17/20=0.85 17/20=0,85 19/20=0.95
7 Y2/ 60=0.87 15/20=0.75 15/720=20.75 15/20=0.75 14/20=0.70 19 /720U, 45
8 527 60=0.87 16/20=0.80 15/719=0.79 15/19=0.79 17/20=0.85 17/720=0. 85

5{¥BOLS ON FIRST LINE DENOTE SIGNIFICANT WELATIONSHIPS AND DIFFEREHCES USLING
THE WEGATIVE CONTROL GLOUP

SYMBOLS OW SECOND LINE DENOIE SAGNIFICANT KELATIONSHIPS AND DIFFEAENCES USING
TdE nISTUKICAL CONTHOL GROUP

ONE l,* = SIGNIFICANT AT P LESS THAN 0.05
iW0 l,* = SIGNIFICAKT AT ¥ LESS THAN U.01

* SIGNLIFICANILY DIFFERENT ©ROM CONTROL
! SIGHLFLIUAND LINEAR RELATIONSHIP WITd AMLITH OK LOG DUSE (HEADLING OF COLUiN}

-3
O
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TABLE IX
COHPOUND 8 STUDY ACUITE

AVERAGE NUMBER OF IMPLAWIAIIONS PER PR:GYVANT FEHALE

LOG ARITH HISTORICAL

NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVel POSLTIVE

DOSE LOSE WEEK CONTROL CONTROL 3.000 HG/KG 30.000 HC/KG 300.000 HG/KG CONTROL
1 517/ 43=12.0 155/13=12.2 126/11=11.5 160/14=11, 4 159/13=12.2 194/15=212.9
é 547/ 47=11.6 155/12=12.9 121/W0=12.1 261/19s12.7 194/16=14. 1 197/17=11.6
3 624/ 53=11.8 11/ W=12.9 149/13=11.5 231/17=s13.0 213/=11.8 215/10=13. 4

‘ ' L X IR
4 6427 55=11.7 135/12=11.3 133/11=12. 1 163/1u=11.06 156/12=13.0 197/17=11.0
l wl
5 6197 52=11.9 182/15212. 1 192/15=12.8 206/17=212.1 215/18=11.3 154/17=11. 4
6 008/ 51=11,9 179/15=11.9 179/15=11.9 - 200/17=11.8 187/17=11.0 228/19=12.0
7 634/ 52312.2 182/15=12.1 174/15=11.6 175/15=11.7 17Ti/718=12. 2 223/19=11.7
; & 1! 8 605/ 54=x11.6 197/10212.3 178/15=11.9. 170/15=11. 3 234/17=13.7 196/17=11.5
EEl1 BEIY LT
SYiUBGLS ON FIRST LINE DENOTE SIGNIFICANT BELATIUNQHIPb AND DIFFERENCES USING

THE NEGA1IVE CONTHKOL GROUZ

SYMBOLS ON SECOND LIME DENOTE SIGNIFICART RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CON{HOL GROUP

& AND % = [WO-TAILED TEST
] AND 2 « ONE-TAILED TEST

ONE !,U,c,*% = SIGNLEFICANT AT P LESS THAN V.05
TWG Y,b.6,% = SIGRIFICANYT AT P LESS THAN 0.01

0S

%, S1GHIFLICANTLY DIFFEREZHT FRCH
Eel SIunltICANIT

CUNTROL
RELATLUNSHAP wiilil AbLlTd OR LUv UOLE (HEADING OF CULUAL)



LOG

AHITH H1STORICAL

DOSE DOSE WEEK CONTROL

LS

1 546/ 43=12.7 8
2 593/ 47=12.6 17
3 673/ 53=12.7 18
4 689/ 55=12.5 16
5 606/ 52=12.8 19
6 647/ 51=12.7 17
7 664/ 52=12.8 18

& 1t 8 660/ 52=12.7 20
!

SYNBULS Ob FIRST LINE DEKROTE
Ttk NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOT
THE HISTORICAL CONTROL GLROUF

& aliD * = TWO-TAILED TEST
! AND @ = ONE-TALLLDL 1iST

THO Y, 6,@e% = SIGNIFICANT AT

“,0 ODLORIFICANILY DIFFLKERT
b,! SIUNIFICANT oELATLIONSHIP

o e Sy by e ———— ——————

TABLE IXIL
CONPOUND 8 STULY ACUTE

AVERAGE COKPORA LUTEA PER PREGNANT FEEALE

NEGATIVE DOSE LEVEL .~ DOSE LEVEL PUSE LEVEL POSITIVE

CONT ROL 3.000 HG/KG  30.000 HG/KG 300,000 BG/KG CONTHOL
8/13m14.5 161/11=14.6" 189/14=13.5 185/13=14.5 204/15%13.6
%31 *aal esgal
5/12= 144 6 149/10=14.9 265/19= 1440 222/16=13.9 237/17=213.9
“al *dal %51
8/14=13.4 . 164/13=12.6 246 /1T =14t 251/16=13.9 226/16=164.0
*%3p I 2I @i
0/12«13.3 155/11=14. 1 1764/18212. 4 165/12213. 8 203/17=11.9
0/15212.7  198/15=13.2 207/17=12.2 2264/18=12. 4 203/17=11.9
$/15211. 9 202/15213.501  219/17212.9 201/17=11. 8 22971921241
8/15212.5 181/15212. 1 165/155124 3 178/14=12.7 225/19211.8
’ wD
2/16212. 6 184/15212. 3 173/15=11.5 232/17=13.7 202/1T=11.9
£aD

SIGNIPICANT WELATIONSUIPS AND DIFFEREKCES USING

E SIGHNLIFICANT RELATIONSH#IPS AND DIFFERENCES USING

P LLSS THAN 0.05
P LESS TudN 0.01

FROY CORYEROL ‘
W1oH AxITid O# LOUG DOSE (READING OF CULUNLYG)



LOG

TASBLE IV
COHPOUND 8 STUDY ACUTE

AVERAGE PRz IMPLANTATION LOSSES PER PHEGNANT FEMALE

ARLTH HISTORICAL NEGATIVE DOSE LEVEL . DOSE LEVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CONTROL 3.000 BUL/KG 30.000 #G/KG  300.000 MG/KG
1 297 3= 0.7 30/13= 2.3 35/11= 3.2 29/7= 2.1 29/13= 2.2
AN 1 *al *rgal ®gl *awl
2 bo/ 47= 1.0 20/12= 1,7 26/10= 2.8 24/19= 1.3 286/716= 1.8
*aI *wl
&cit s6il 3 49/ 53= 0.9 7/714= 0.5 15/13= 1.4 13/17= Q.8 38/18= 2. 1**gal
L 1 6611 *Gal
4 477 55= 0.9 25/12= 2.1 22/11= 2.0 11/14= 0.4 9/12= 0.8
5 477 52=a 0.9 8/15= 0.5 : 6/15= 0.4 1/17= 0.1 9/718= 0.5
1 WD **aolb
6 39/ S51= 0.8 0/15= 0.0 23715 1.5%%g21 19/17= 1.1%*pel 164/17= U801
**05D
8 55/ 52a 1.1 5/16= 0.3 6/15=2 0.4 3/15= 0,2 Q/1V7= Q0.0aD
61! well *daD *ap %900 **pwb
SYABOGLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEKERCES USLNG
THE NLGATLIVE CONTROL GROUP
51 4BOLS ON SECOND LIKL DENOTE SIGNIFLCAKRT RELATIONSHIPS AKD DIFFLLENCES USING
THE HISTORICAL CONTROL GROUP
& AND * = TWO-TALILED TEST
! AND & = UNE-TALILED TEST
GHE 1.C,2e* = SIGNIFICANT AT P LESS THAN U.05
PW0 le.b,u.® = SIGUNLFLCANT AT P LESS THAR V.01
o
™~y

¥, LIGKIriCAWTLY DIFFLRERT FROM CONTROL
6,1 SLGNLEICART RELATLONSHIP WITH AKLTH Ok LUG DUSE (UEADLING UF COLUBN)

POSITLVE
CUNTKOL

10/15= 0.7aD

80/17= 2.4
5/16= 0.6
6/17= Q.i4%ab
/17= 0.5
1/19= 0.1

By

2/719= 0,120

ST

6/17= 0.4
=

[N



LOG
VOSE

!

AL

]

€9

r”nM {-'—e“ f-—°~»<-~ - ———— p—— —_— ~ e ey p———e ————— ———————
TABLE V
CONMPOUND 8 STUDY ACUTE
AVEKAGE BESOQRPTIONS (DEAD IXPLANLIS) PLi&
ARLITH HISTORICAL NEGALTLVE DUSE LEVEL DOSE LEVEL
DOSE WEEK CONTROL CONTRUL 3.000 AG/KG 30.000 HG/KG
1 9/ 43=0.21 4/13=0.31 5/11=0.46 I/14=0.65
2 20/ 47=0.43 71/12=0.59 6/10=0.60 16/19=0,85
*21
3 25/ 53=20.48 17/%us1,.22 10/1320.77
&1 **ial
4 27/ 55=0.50 4/12=0.34 7/11=0.64 16/14=1.15
5 28/ 52=0.54 10/15=0.07 S 4/1510.27 9/1720.53
&1 6 27/ 51=0.53 T7/15=0.47 9/1530.00 14 /17=0.83
& 1
7 32/ 52=0.62 2/15=0. 14 3/715=0.20 6/15=0.40
& 11! **3aD *dD .
! 8 30/ 5220.58 8/16=0.50 12/15=20.80 13/15=0. 87
& 1

IS

SYNBOLS O FIRST LINE DENOLE SIGNIFICANT RELATLIONSHIPS AND DIFFEKENCES
THE NEGATIVE CONTKOL GROUP

T/17=0.42%aw 20/718=1.12

———

‘PHEGNANT FEMALE

DOSE LEVEL POSITIVE
300,000 HNG/KG CONTROL
7/713x0.54 3/15=0. 20

14/16=0.88 260/17=1.53%zal

*+ppl

23/1b=1.44

@1 201
10/12=0.84 50/17=2.95%%guwl
xRyl
Y/18=<0.50 30/17=21,7T1%a1
“eual
2/7172C.12 4 /19=0.22
%530 *aD
0/14=0.0 2/19=0, 11
**9 &b ' *egad
@
USING

SYHBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIRS AKD DIFFERENCES USING

THE HISTORICAL CONTHKOL GROUP
& AND * = TWO-TAILED TEST
l AND @ = ONE-TAILED TEST

OukE
W0

!.E’:.w." = SIGNL?-LC&NT
1,0,8,% = SIGHLIFLICANT

AT P LESS THAN 0.05
AT P LbSS THAN 0.01

SIGHEIPLCANTLY LIFPFLELNY FRCH CCuTHOL
SLebIFLICANT KELATLIORSHLP wilTd ARLTH OR LUs DOSE (EALIMG UF COLUNN)

L
wew -

L ]
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COMPOUND

TABLE V
8

I
STUDY ACUTE

PROPORTION OF FEWALES WITH OKE OB MORE DEAD LBELANTATLONS

LOG ARITH HLISTORICAL NEGATLVE
DOSE UGSE WEEK CONTROL CONRTROL
1 Y/ 4320.21  4/13=0.31
! 2 187 47«0, 30 $/12=0, 42
1
3 16/ 5320.31 10/14=0.72
L33
“ 21/ 55’0.39 “/‘23003“
5 16/ 52=0.35 6/1520.40
! 6 21/ 51=0.82 S/1520.34
i
! 14 1 22/ 52=0.43  2/15=0. 14
! 1t : "
8 20/ 5220.39 6/16=0.38

UOSE LEVEL

3.000 ao

5/11=0. 46
4/1020.40
7/1320.54
6/1120.55
4/15=0.27
5/1520. 34
2/15=0. 14

*

9/15=0.00

DOSE LEVLL

/KG 30.000

G/148=0.29
E"S
v/17=0.30%
9/17=0.53
9/17=0.53

4/15=0.27

9/1580050

DOSE LEVEL
A6/ KG

FOSITIVE

J0u. 000 KG/KG CONTROL

3/ 3=0.24 3/715=0. 20
8/1b=0.50 14/17=0. 83
L2
Tu/1e=0.50 9/16=0.57
1/12=0.59 16 /1720, Y5%%
&% K
G/16=0.34 13/17=0,77%*
*k
2/17=0.12 b19-0, 22
]
x & L3
16/17=0.59 8/17=0.48

SYHBOLS ON FIRST LINE DENOTE SISNIFICANT KELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LIKE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEKENCLS US1NG

THE HISTORICAL CONTROL GROUP

OKE !,* = SIGNIFICANT AT P LESS THAN 0.05
IW0 !,* = SIGHNIFLCANT AT P LESS THAN 0.01

* SIGNLIFICANTLY DIFFERENT FrOM CONTKOL

! SIGNAFICANT LINEAR XLLATIUNSHIP WITH ARLTH OR LUG DOSE (HEADLNG OF CULU k)

o
-3



TABLE VII

COMPOUND ] STUDY ACUTE

PORPORTION OF FEMALES WITH TWO GR BORE DEAD IBPLANTATIONS
LOG &RITH

1
{

HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LrveL POSITIVE
VUSE DUSE WEEK CONTROL CONTROL 3.000 MG/KG 30.000 EG/KG 300,000 He/KG CONTROL
: : 1 0/ 43=0.0 C/13=0.0 0/71120.0 ; 1/1420.08 2/13:0.16** 0/15=0.0
2 b/ 47=0,.13 2/12=0.17 1/10=0. 10 4/19=0.22 3/16=0.19 9/17:0.53:*
3 7/ 53=0.14 5/1420. 36 3/1320.24 1/17=0,06% 5/18=0,28 6/16-0.38*
4 6/ 55=0.11 0/12a0.0 1/11=0.10 1/14=0,08 2/1220.17 11/17:0.65::
5 B/ 52=0.16 3/15=0,20 0/15=0.0 U/1720.0 3/16=0.17 7/17:0.#2*
b 6/ 51=0.12 2/15=0. 14 3/150.20 3/1720.18 U/i7=0.0 019z0 0
7 6/ 52=0,12 0/15=0.0 1/15=0.07 4/15=0. 14 0/ 10,0 1/19=20, 06
8 8/ 5220.16 1/16=0.07 3/15=0,20 4/15=0,.27 0/ 17=0.36%

SYHBOLS ON FIRST
THE NEGATIVE CONTROL GROUP

SYAUOLS ON SECOND LINE
TUE H1STORLCAL CONTROL

OBE !,* = SIGNIFICANT AT P LE5S

TWO !.* = SIGNIFICAET AT

* SIGNIFICANTLY DIFFERENT FROY

U SLGNLIVICAKT

(44}
(82]

LINE UENOTE SLIGNIFICANT

THAN 0.05
P LESS TilAN 0.01

CONTKOL

DENOTE SIGHLFICANT RELATLIONSHLPS
GrOUP

RELAL10NSHIPS AND DIFFERENCES USING

AND DLFFERENUCES USLING

LINZAR RLLATIUKSHIP wlTH ARITH Ol LOG DUSE (HrAbiInNG OF CULUNK)

2/1720.12



R T—

99

COHPOUND

TABLE VIl

8 STUDY ACUTE

DEAD IMPLANTS / TOTAL LUPLANTS

HISTORICAL MEGATIVE

WEEK CONTROL CONTROL
1 9/ 517=0.02 4/158=0.03
2 20/ 547=0.04 7/15520.05

3 25/ 624=0.05 17/18120.10
] 27/ 642=0.05 4,/13520.03
5 28/ 619x0.05 10/182a0.06
6 27/ 608=0.05 7/179=20.04

7 3¢/ 634=20.06 2/182=0.02

8 30/ 605x0.05 8/19720.05

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING

THE NEGATIVE CUNTROL GROUP

SYHMBOLS ON SECOND LINE DEKOTE SIGNIFICAKT
THE HISTORICAL CONTHOL GROUK

* = TWU-TAILED TEST

® = UNE-TAILED TEST

O%E *,& = SIGNIFICANWT AT p LESS THAN 0.05
T#O *,9 = SIGNLrICANT AT p LESS THAN 0.01

¥ed SIGNIFITANILY OLPFEKEMY EROX CONTROL

DOSE LEVEL
3.000 MG/KG

5/126=0.04
6/12120.05
10/14950.07
7/133=0.06
4/19220.03
9/17920.06
3/174=0.02

12/17820.07

.

DOSE LEVEL
30.000 HG/KG

9/160=0.06

1/241=0,07

16/163=0.10

9/206=0,05

W/ 20020,07

13/170=0.08

DIFFERENCES USLEG

DUSE LEVEL
300.060 MG/KG

7/159=0,05

20/213a0.10

10/156=0.07

4/2415=0.05

2717=0,92

0/171=0.,0

25/2432=0.11

PUSITIVE
CONTROL
206/19720.14
23/215=0.11
50/197=U.26
36/194=0,16
4/22620.02

2/243=20.01

-
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TABLE I
CO¥POUND 8 STUDY SUBACUTE
FERTILITY INDEX
LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL _ DOSE LEVEL DOSE LEVEL
- DUSE DOSE WEEK CONTROL CONTROL 3. 000 MG/KG 30.000 KG/KG 300.000 MG /KG
1 U4/ 60=0.74 14/2020.70 14/20=0.70 9/72020.45 1W/20=0.7¢
b
2 b4/ 60=0.74 16/20x0.80 16/20=0.80 16/20=0. 80 12/20=0.60
3 HB/ 60=0.80 15/20a0.75 19/2020.95 16/20=0.80 16/20=0.80
4 48/ 60=20.80 15/20=0.75 16/20=0.80 18/2020.90 17/20=0.85
6 50/ 60=0.84 17/20=0.85 18/20a0.90 18/19=0, 45 15/20=0.75
11 1 7 49/ 58=0.85 19/20=0.95 16/20a20.80 17/20=0.85 10/20=0.50%%
i1 i **

SYIEBULS ON FIBST LINE DENOTE SIGNIFICANY RELATIONSHIRS AND DIFFEHENCES USING
TiHE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFYERENCES USING
THE HISTORICAL CONTROL GROUP

ONi 1,* = SIGNIFICANT AT P LESS THAN 0.05 -
IW0 1,* a SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFLICANTLY DIPFEKENT FHOM CONTROL ‘
I SIGNIFICANT LIKEAK S LLATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

LS

uid



TABLE 11
CONMPOUND -] STUDY SUBACUTE

AVEBAGE NUMBER OF IMNPLANTATIONS PER PHEGNANT FEMALE

LOG ARITH HISTOKICAL NEGATIVE DOSB LEVEL DOSE LEVEL DOSE LLVEL
DOSE LUSE WEEK CONTKOL CONTROL 3.000 HG/KG  30.000 NG/KG 300.000 HG/KG
1 492/ 44=11.2 173/14=12.4 169/14=12. 1 118/ 9=13.1 176/ 14=12, 6
! ol
2 540/ 44212.3 205/16212.8 182/16=11.4 2068/16=13.0 145/12=12.1
3 58U/ 48=12.1 175/15=11.7 206/19513.0 195/16=12.2 176/15=11.0
!
! & 561/ 48=11.7 198/15213.2 199/16=12.4  229/18=12.7 195/17=11.5aD
31 .
> 579/ 4B=12.1 185/15212.3 181/715=12. 1 203/16=12.7 207/17=12,2
64 & 11 6 610/ 50=12.2 215/17=12.7 214/18=11. 9 228/10=12.7 211715215, 121
& 11 ge1 *¥g @]
7 DA ¥ 7 545/ 49=11.1 249/19=13.1 215/16=13. 4 214/17=12.06 111/10=11. 1%eD
**yal **ga] *ol

SYNUOLS ON FIRST LINE DENOTE SIGNIFICANT RELATiONSUIPS AND DIFFERENCES USING
Tz NEGATIVE CUNTROL GROUP ;

>

SYMBOLS ON SECOND LINE DENOTE SIGNIFICAHT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GrOUP .

€ AND * = TWO-TAILED TEST
{ AND @ = ONE~TAILED TEST

ONE 1,b,8,% « SIGNIFLICANT AT P LESS THAK 0.05
Ta0 1,6,8,% = SIGNLFICANT AT P LESS ‘THAN 0,01

“o@ LIGNIFICANTLY DIFFERENY FROM CONTXOL
ol SIGHIFICHNT BELAVIONSHIP WITH AKITH OR LCG DOSE (HEADING OF COLUNE)

o
o0
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COBPOUND 8 STUDY SUBACUTE

AVEKAGE CORPORA LUTEA PEK PKEGNAKT FLEALL

| LOG  ARITH HISTOKICAL NEGATIVE DOSE LEVEL  DOSE LEVEL DOSE LEVEL

DOSE L0OSE WEEK CONIROL CONTROL J. 000 MG/KG 30.000 BG/KG 300,000 BG/KG
1 523/ 44211.9 201/14=14.4 164/14s13. 1" 133/ Y=14. 8 204/14=14. 6
tell o1t *aunl *ol *xgal “saal
2 566/ 44=12.9 221/16=13.8 215/16=213. 4 226/16=14.,1 159/12=13. 3
: ol
1 ! 3 612/ 48=212.8 205/15=13.7 261/19=213.7 212/16=13. 3 194716212, 12D
1 l 4 594/ 46=12.4 198/15=13.2 206/16=12.9 232/18=12.9 199/17=11.7
5 605/ 48212.6 196/15213. 1 © 185/15=12.3 208/16=13.0 211/17=12. 4
1 & 1t 6 641/ 50=12.8 220/17=12.9 217/18=212. 1 233/18212.9 211/15=14. %
! & 11 31
£6il s61t 7 583/ 49=11.9 258/19=13.6 218/16=13. 6 225/17=13.2 112/10=11.2%%0aD
*oul gL -T2

SYMBOLS ON PLRST LINE DENOTE SIGNIFICANT KELATLIONSHIES AND DIYFLRENCES USING
TUk NEGATIVE CONTRQL GROUP

SIHZBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFPERENCES USLING
THE HLSTORICAL CONTROL GROUP

U AND * = [WO~-TAILED TLST
! AND @ = ONE~TAILED TEST

OHE 1,6.a0,% = SIGNIFICANT AT P LESS THAN 0.05
W0 1,b.9,* = SIGNLIPICAKT AT P LESS THAN 0.01

*.@ SIGNIFICANTLY DIFFEKENT FRON CONTHOL
o1 SIGNIVICANT RELATIONSHIP W1t ARITH OK LOG DOSE (HEADING OF COLUMK)

[S))
w
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; TABLE IV

CONPOUND 8 STUDY SUBACUTE

AVEKAGE PREIMPLANTATION LOSSES PEH PREGNANY FEMALE

LGG  AKITH HISTORICAL HEGATLVE DUSE LEVEL DUSE LEVEL DOSE LEVEL
" DUSE UUSE  WEEK CONYKOL CUNTROL 3.000 HG/KG  J0.000 HG/KG 300.0U0 HG/KG
1 31/ 44w 0.7 28/14= 2.0 15/14= 1.1 15/ 9= 1.7 26/14= 2.0
6 11 ¢ 1 Py Py
2 26/ 44= 0.6 16/1b= 1.0 33/16= 2.14I 18/16= 1.1 14/12= 1.2
ETY Y
3 32/ 48= 0.7 30/15= 2.0 15/19= 0.68D 17/16= 1.1 18/16= 1.1
*2a1
4 33/ 48= 0.7  0/15= 0.0 T/16= 0.4 3/18= 0.2 4/17= 0.2
& 1 ¥EBDD *odD * oD
6 31/ 50= 0.6 5/17= 0.3 3/18= 0.2 5/18z 0.3 0/15= C.0
61l & *aD @D ¥ D
. 7 38/ 49= 0.8 9/19e 0.5 3/16= 0.2 11/17= 0.7 1/10= 0.1
&t “%3aD *%30D

SYMBOULS ON FIRST LINE DENOTE

SIGNIFICANT REL&TIONSHIP§ AND DIFFERENCES USING
THE NEGATIVE CONTHOL GKOUP i

[

 SYNHOLS UN SECOND LINE DENOTE SIGNIFICANT HELATIONSHIFS AKD DIFFERENCES USING
Tik HISTORLCAL CONTROL GROUP .

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST

ORE
WO

leb,w,% = SIGNLFICANT AT P LESS THAN 0.05
ls6s8,% = SIGNLIFICANT AT P LLSS TUAN .01

SIGNIFICANILY DIFFERENT FRON COWTRUL

*, 8
G, SIGUNLIFICANT RELATIUNSHIP KIln AkIlH OK LGG DOSE (FEADING UF COLUNN)

09



TABLE v
CONPOUND 8 STUDY SUBACUTE

AVERAGE RESORPTLONS (DEAD IMPLANTS) PER PKEGNANT FEMALE

LOG ARITH HLSTORICAL NEGATIVE DOSE LEVLL DOSE LEVEL DOSL LEVEL
UUSE VOSE WEEK CONTROL CONTROL 3.000 MG/Ke 30.0060 du/KG 300,000 HG/KG
1 12/ 8420.28 11/1420.79 11/16=0.79 ' 3/ 9=0.34 15/14=1.08
£t & 1 L a1 a1
d1
3 31/ 48=0.65 1/1520.47 14/19=20.74 17/16=1.07*%adX112/16=0.75
LA TN
4 20/ 48=0Q.42 4/15=0, 27 9/16=0.57 9/18a0, 50 7/17=0.42
o 1! &1 5 34/ 4d=0.71 9/1520.60 14/15=20.94  5/16=0,32 4/17=20.24aD
&1l &t ap *gaD
6 25/ 5020.50 11/17=0.65 11/18=0.62 10/18=0.%6 9/15=0.60
7 36/ 49=0.74 5/19=0.27 16/1621.00%@60I H/17=0. 30 2/10=0.20
oD

SIHBOLS ON FIBRST LINE DENOTE SIGHIFICANT RELATIONSHIPS AND DIFFERENCES US1ING
Tuk NEGATIVE CONTROL GEROUP

SYAYOLS ON SECOND LINE DENOTE SIGNIPICANT RELATIONSHIPS AND DIFFERENCES USING
THE KISTURICAL CONTROL GROUP

& AUD * = TWO-TAILED TEST
! AND @ = UNE~TAILED TEST

ONE !,6,u,* = SIGNIFICANT AT P LESS THAN 0.05
TéO 1,6,0,* = SIGHNIFICANT AT P LESS THAN 0,01

*,@ S1GNLFICANTLY DIFFERERT FROM CONTROL '
bo! SIGHLFICANT KELATIONSMIP WITH ARITH OK LOG 00SE (HEADING 0F COLU®N)

(23]

—t
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TABLE VI

COMPOUND ] STUDY SUBACUTE

PROPOBTION OF FEMALES WITH ONE OR MORE DEAD IMPLAKTATIONS

LOG  ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LLVEL
DOSE DOSE WEEK CONTEKOL COBTROL 3.000 EG/KG 30,000 MG/KG  3G0.000 "G /KG
1 12/ 4820.28 7/1420.50 7/1420.50 3/ 9=U.34 7/16=6.50
2 16/ W4=0.37  4/16=0.25 10/16=0.63% 6/16=0. 38 5/12=0.42
3 20/ 48x0.42 6/1520.40 9/19=0.48 14/16:0.88:: 8/16=0.50
4 13/ 48=0.28  3/1520.20 6/16=0.38 8/1820, 45 5/17=0.30
: 5 23/ 4820.48  6/1520.54 10/1520.67 4/10=0.25 4/17=0.24
6 19/ 50=0.38  5/17x0.30 8/1820.45 6/18=0, 34 7/1520,47
7 15/ 492031 S/1920.27 10/1620, 03¢ 4/17=0. 24 2/10=0.20

SYHLOLS ON FIKRST LINE DEN
THE NEGATIVE CUNTKOL GROU

SYMBOLS ON SECOND L1NE DENQ

THE HISTOKICAL CONTROL GEROUP

L

OTE SIGHIFICANT RELATIONSHIPS AND DIFF
e

TE SIGNIFICANT KELATIONSH

LREKCES USING

IPS AND DIFFEKENCES USING

ONE 1,* = SIGNIFICANT AT P LESS THAN 0.05
TWO l,* = S1IGRIFICANT AT P LESS THAN 0.01
* SIGNIFICANTLY DIFFERENT Yo" CONTROL

! SIGNIFICAUT LINEAK KELATLONSHIP WITH AKITH OR LUG DOSE (HEADING OF COLUNN)

c9



SYHBOLS ON FIRST LINE DENOTE SIGNIFICANT k
THE NEGATIVE CONTROL GROUP

- LOG  amITy AlSTOLICAL
DUSE LUSE WEBK CONTROL
1 0/ 4420.0
2 3/ 44=0.07
3 1/ 48a0,15
4 6/ 48=0.13
: 5 9/ 48=0.19
b b/ 5U=0.08
7 10/ 49=0.21

COMPOUND

NEGATIVE

CONTROL

3/1“800 22

0/16=0.0

/1520, 07

1/15=0.07

1/1520.07

3/17=0. 18

0/19=0.0

SINBOLS ON SECOND LINE DENOTE SIGKIF
THE HISTORICAL CONTROL GHUUP

Ok 1,* = SIGHIFICANT AT P LESS TUAN 0.05
T&0 1,* = SIGHIFLCANT AT P LESS LUAN 0.01

®* SIGNIFICANILY DIFFERENT FKOM CONTROL
NEAR KELATIONSHLP W1TH ARITH OR LOG DOSE (HEADING OF COLUNMN)

! SIGNIFICART LI

€9

%

*

TABLE V1L
STUDY SUBACUTE

8

DOSE LEVEL
3.000 MG/KG

3/714=0,22

&

3/1620.19

3/19=0. 106

3/716=0.19

3/15=0.20

2/186=0.12

“/1')30.25.

DOSE LLVEL

30.000 HG/KG

U/ 9=0.0

1/16=0.07
3/16=0. 19
1/18=0,00
1/16=0.07
2/16=0.12

1/17=0.06

POBRPORTION OF FENALES wWiITH IwWO UK MOKE DEaD LIHMPLANTATIONS

DOSE L:iVelL
300.000 MG/KG

3/ VW=0.22

&%

2/12=0.17

2/16=0.13

2/17=0.12

0/172050

0/10=0.0

ELATIONSHIPS AND DLFFEKENCES USLING

ICANT RELATIONSHIPS AND DIFFERENCES USIHNG
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TABLE VIII
CONPOUND 8 ; STUDY SUBACUTE

DEAD IMPLANIS / TOTAL IMPLANIS

HISTOWICAL KEGATIVE VOSE LEVEL ) DOSE LEVEL DUSE LEVEL
sEiK CONTROL CONTROL 3.000 HG/KG 30.000 HG/KG  300.000 MG /ZKG
1 12/ 43220.03 11/173=0.07 11/16920.07" 3/116=0.03 15/176=0.09
2 21/ 54020.04 4/205=0.02 15/18220.09 7/208=0.04 11/145=0.08
3 31/ 580=0.06 7/175=0.04 14/24620,06 17/19520.09 12/176=0.07
4 20/ 56120.04 4/198s0.03  9/199e0.05 9/229=0.06 7/19520.04
5 34/ 57920.06 9/16520.05 - 14/181=0.08 5/203=0.03 4/207=0.02
6 25/ 610=0.05 11/21520.06 11/21420,06 10/22820.05 9/211=0. 05
7 36/ 54520.07 5/26920.03 16/21520.08 5/21620,03 2/11120.02

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL G&OUP

SYMBOLS ON SECOND LLNE DENOTE SLGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

* « TWO-TAILED TESY

@ = ONL=-TAILEDL TEST

UNE *,9 = SIGNIFICANT AT P LESS THAR 0.05
TWO *,u = SIGNIFICANI AT P LESS THAN 0.0

*eo SIGNIFICANILY DIFFEHENT FROM CONTROL

¥9

ad
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APPENDICES

II. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and mele
mice (25 to 30 g) were fed a commerical 4% fat diet and water'gg_libitum until
they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male hice were employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify ihe absence of coliforms, Salmonella and Pseudomonas sp. were

'perfprmed. _
3. Husbandry

Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed
two times per week, at whiEh time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-
positioned within rooms monthly. Personnel handling animals or working within
animal facilities wore head coverings and face masks, as well as suitable garments.
Individuals with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Determination

1. Acute LD50 and LD5 Determination

Since the compounds proposed for testing are included in

EB BIONETICS -
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the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic

so that determination of a LDgy or a LD, would be of no practical value. In
fact, this has been our experience with previously tested compounds from
this 1ist. 1In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a L05 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LD5, the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity'information was available for the particular test

compound. The objective in selecting dosages was to choose values which would

- cause mortalities between 10% and 90%.

RO i et g i i e e

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.

[E BIONETICS
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The mortalities ob:served when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LDSO’ LDS, slope and confidénce limits by the method of Litchfield and
Wilcoxon. The highest dose level used was either a finite LDS_or 5000 mg/kg.
The intermediate Tevel used was either 1/10 of the finite LD5 or 2503 mg/kg.
The low level used was either 1/100 of the finite L05 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

- Flow Laboratories ICR random-bred male mice were.used in.
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in

EB BIONETICS
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tryptone yeast
extract broth 48 hours before use: they were transferred a second time

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally intp the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 19§4c9115(m1.. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone Yyeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LDS) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. A1l animals received 2 ml of the indicator organism intraperitoneally.
Each m] contained 3.0 x 108 cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
yielding a concentration series from 100 (undiluted peritoneal exudste) through
10°7. For enumeration of total bacterial counts, the 1078 and 1077 dilutions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the

0

total mutant counts on minimal agar, the 10~ dilution was used, 0.2 ml being

plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of.each sample yielding a series from 100 to 10'5. Samples of Q.1 m} of.
the 10'5, 10'4, and 10”3 dilutions were removed and plated on complete medium

(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 107°

4 and 1073 plates

dilutions were used to determine tota]_popu]ations and the 10~
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial séoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFU/ml (CFU is Colony Forming Units) of sample plated CFU/ml x one/dilution
factor (100 - 10'7) = CFU/ml in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

MF = total mutant cells
total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample)
MF of control sample ~

MFt/MFc
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates (from 10'4 and ]0'3 dilutions) were scanned
under the 10X lens of a dissecting scopa to enumerate the red colonies and
sectors. Population determinations were made from the 10'5 dilution plates.

A recombinant frequency (RF) was calculated:

RF = total recombinants counted
total number colonies screened

b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
~handled in the same fashion as those in the acute study. :

c. In vitro study

Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a small filter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfold serial dilutions of the culture were
employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported

as sample concentrations, percent survival, and recombinants/105 survivors.

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/v test

level, was used when no LD50 was determinable.
2. Cytogenetic Studies

a. In vivo study

Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in
the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level 5 5 5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0. 0 5
Negative Control ) ' 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5
Intermediate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.

Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using COZ’ and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was remdved with a tuberculin syringe and

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution (BSS)
in a test tube and capped. The specimens were centrifuged at 1,500 RFM in a
table-top centrifuge for 5 minutes, decanted, and 2 m1 of hypotonic 0.5% KCl
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 ml1 of fixative (3:1 absolute methanol:glacial acetic
acid) was added. The cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were

again centrifuged, decanted, 2 ml of prehared fixative was added, and the . .
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density: The cells were resuspended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the slide, it was ignited
by an alcohol burner and allowed to flame. Following ignition, the slides were
allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The preparations
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with 10X and 24X objec-
tives and suitable metaphase spreads that were countable were then examined
critically using 40X, 63X or 100X oil immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The fiiters used were either a didymium
(BG20) or a Schott IL570 my interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromospme gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been giveh the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
‘the Results and Discussion Section of the report.

b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culture medium. When growth was approxi-
mately 95% conf]uent the cells were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

6 cells/ml. When needed, the vials were removed from

a concentration of 2 x 10
liquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-

tion of 5 x 105 cells/ml. The test compound was added at three dose levels

using tpree bottles for each level, 24 hours after p]anting. The dose levels

required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x 105 cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scorea as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.
Logarithmic dose levels were employed for the medium'and low levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48
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hours after planting, centrifuged, and fixed in absolute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, and
suspended in acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and light sources were enumerated under the metaphase description. Positive
controls used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound

was dissolved, which was 0.85% saline. Data were reported on forms currently

- used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a pos}tive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneally. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed using CO2
at 14 days after separating from the male, and at necropsy the uterus was
examined for deciduomata (early deaths), late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adequate
number of implantations per group per week (200 minimum) for negative controls,
even if -there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths.

and total implantations per uterine horn were recorded on the raw data sheets,

which are submitted separately.

D. Supplementary Materials and Methods

1. Host-Mediated Assay In Vitro and Formulae
a. Bacterial in vitro plate tests
This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

~ ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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photometrically. (A standard curve previously determined'for colony forming
units versus % transmittance at 545 mu was easily used.)

(2) Cells from the concentration suspension
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total population and red
sectors._ Total surviving population was conveniently measured on plates of
10'4 and 10-5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-
mined on plates of 10'3 and 10'4 dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored b} systematically scanning the plates with a dissecting
microscope at 10X magnification.

(5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (EMS) was employed
as the positive control in both in vitro systems.

c. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4X Salt Solution:

(NH4) SO4
K2HPO4
KH2P04

Na Citrate
Mg SO4
Biotin

H20

Medium:

4X Salt Solution

5.0% Glucose (sterile)

8.0 gm

56.0 gm
24.0 gm

4.0 gm

0.8 gm

0.004 gm

gs to 1 liter

Sterilize by autoclaving
(121°C/15 min.)

:250 ml

:100 m1 (If histidine is added
at concentration of 30

.mg/liter, this becomes
a complete bacterial

medium. )
1.5% Bacto-agar :650 ml
(sterile)
d. Complete medium (bacteria):

. BactoéTryptone 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar 2.0 gm

100.0 m

Distilled H20

Sterilize by autoclaving (121°C for 15 minutes).

e. Complete medium (yeast):

KH2P04
MgSO4
(NH4)2504

1.5 gm
0.5 gm
4.5 gm
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Peptone 3.5 gm

Yeast-Extract 5.0 gm
Glucose 20.0 gm
Agar 20.0 gm
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. On
convenient approach is to grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an_inverted
microscope (usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may also be preparéd on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in
the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed."
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for Tinear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Total number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to dete
mine whether: the average number of implantations per female was related to.
the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses

Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.
Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose.

g. Two or more dead implants ‘

The proportion of females with two or more dead
implants computed was treated same as above (f).

B h. Dead implants per total implants

Dead implants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical éontro] data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist

and were examined as one step to determine the appropriateness of models. If

necesséry, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. As information.became available
from the on-going investigation of these data, it was reported and suggestions

included for changes to the methods of analysis. The statistical reports give

the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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F. Abbreviations

1. mu = micron

2. mcg = ug = microgram

3. g = gram

4, kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH = power of the hydrogen ion concentration to the base 10
9. M = molar solution

10. conc. = concentration
11. MTD = maximum tolerated dosage = High = LD5 if determined

or else exceedingly high dose, such as 5 g/kg

12; INT = intermediate = medium level

13. USE = usage level if known = low level

14. BSS = balanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine

or colcemid

16. LD50 = that dosage which produced 50% mortality in the
group of animals treated '

17. LD5 = that dosage which produced 5% mortality in the group

of animals treated

18. NC = negative control

19. PC = positive control

20. AU = acute usage level (low level)

21. Al = acute intermediate level (medium level)

22. AMTD = acute maximum tolerated dose level (LD5 level,

high level)
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23. SAU = subacute usage level (low level)

24, SAI = subacute intermediate level (medium level)
25. SA L05 = subacute LD5 level (MTD level, high level)
26. CO2 = carbon dioxide

27. DMN = Dimethyl nitrosamine
28. EMS = Ethyl methane sulfonate
29. TEM = Triethylene melamine
30. DMSO = Dimethyl sulfoxide

minimal essential medium (Eagle's)

31. MEM
32. CPE = cytopathic effect

33. his = histidine marker

34. D-3 = mitotic recombinant strain of Saccharomyces

35. mf = mean mutant frequency

36. - MFt/MFc = mean mutant frequency of the test-compound group
compared to mean mutant frequency of the négative control
group

37. CFU = colony forming units

38. WI-38 = code name for a strain of human embryonic lung
tissue culture cells

39. Rec x 105 = mitotic recombinants x 105

40. Mean B/A = mean frequency

41. tot. scr. = total scored

42. tot. = total

2

43. X® = a test of variation in the data from the computed

regression line - tested in these studies at the 5% level

44, Aber. aberrations

45. Frag. fragment

46. HMA = host-mediated assay
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